1/34 



Kanaietal.p. 1 of 34 



FIG. 1 




2/34 



FIG. 2 



STORAGE 
USER 



STORAGE 
SERVICE 
PROVIDER , 



V 

TIME 



CHARGE 
PERIOD 1 



CHARGE 
PERIOD 2 



1 MAKING CONTRACT OF 
USAGE 


2 


REQUESTING CONTRACT 
CONDITIONS , ( 


3 


CONFIGURING CONTRACT 
CONDITIONS 


4 


DATA ACCESS 


5 


BILLING NOTIFICATION 


6 


PAYMENT 


7 


REPORTING HISTORY OF 
CHANGE OF DATA AMOUNT 


8 REPORTING ESTIMATED 
AMOUNT OF DATA 


9 


RECONFIGURING CONTRACT 
CONDITIONS 





Kanai et al. p. 3 of 34 



3/34 



FIG. 3 



SITE OF STORAGE USER 



TERMINAL USED BY THE 
STORAGE USER 




SITE OF STORAGE 
SERVICE PROVIDER 



6 : DATA MANAGEMENT SYSTEM 



8 : USER MANAGEMENT UNIT 



81 : USER CON- 
FIGURATION UNIT 



86 : USER MANAGEMENT 
FILE 



84 : CHARGE 
UNIT 



85 : NOTIFICA- 
TION UNIT 



82 : AGGREGATION 
UNIT 



83 : ESTIMATION 
UNIT 



87: HISTORY DATA FILE 



88 : ESTIMATION FILE 





9 : DATA ACCESS PROCESSING UNIT 




91 : TIMER 




92 : ACCESS 
MONITOR UNIT 




93 : DATA ACCESS FILE 
















MANAGEMENT 
SERVER 



4/34 



Kanaiet al. p. 4 of 34 



FIG. 4 



93 : DATA ACCESS FILE 



STORAGE 
AREA 


NAME OF 
DATA 


AMOUNT 
OF DATA 


ACCESS 
FREQUENCY 


USER 

IDENQUENCY 


1 


1 


300GB 


100TIMES 


A 


1 


2 


200GB 


100TIMES 


B 


1 


3 


200GB 


100T1MES 


C 


2 


4 


200GB 


10TIMES 


D 













5/34 



Kaaai et al. p-5 of 



FIG. 5 



86 : USER MANAGEMENT FILE 



USER 

IDENTIFIER 


BILLING 
METHOD 


AMOUNT 
CON- 
TRACTED 


ESTIMATION 
CONTRACT 


BILLING 
PERIOD 


AMOUNT 
TO BE 
REPORTED 


AMOUNT 
ESTIMATED 


A 


FIXED 


300GB 


YES 


MONTHLY 


200GB 


300GB 


B 


FIXED 


200GB 


NO 


MONTHLY 


200GB 


500GB 


C 


SPECIFIC 


30000 YEN 


YES 


MONTHLY 


30000 YEN 


30000 YEN 


D 


SPECIFIC 


20000 YEN 


NO 


WEEKLY 


10000 YEN 


10000 YEN 

















6/34 



Kanaietal.p.6 0 f34 



FIG. 6 



87 : HISTORY DATA FILE 



USER 

IDENTIFIER 


DATA 


STORAGE 
AREA 


NAME OF 
DATA 


AMOUNT 
OF DATA 


A 


2000/01/1 


1 


1 


100GB 


A 


2000/01/2 


1 


1 


100GB 


A 


2000/01/3 


1 


1 


110GB 


A 


2000/01/4 


1 


1 


115GB 













7/34 



Kanaietal.p. 7 of 34 



FIG. 7 



88 : ESTIMATION FILE 



USER 

IDENTIFIER 


APPROXI- 
MATE 
FORMULA 


DATA ESTIMATION 
FOR NEXT BILLING 
DATA 


DATE THAT CON- 
TRACTED STORAGE 
BECOMES FULL 


DATE THAT AMOUNT 
GAINED THE NOTIFI- 
CATION AMOUNT 


A 


D=aT+b 


300GB 


2001/02/15 


2001/02/10 


B 


D=cT+d 


500GB 


2001/12/07 


2001/12/07 


C 


D=eT+g 


300GB 


2001/03/20 


2001/02/15 


D 


D=hT+i 


200GB 


2001/07/12 


2001/05/03 



8/34 



FIG. 8 



START USING STORAGE 



USAGE PROCEDURE 



CONFIGURATION OF 
CONTRACT CONDITIONS 



DATA ACCESS 



PAYMENT 



RECONFIGURATION OF 
CONTRACT CONDITIONS 



STOPPING USING 
STORAGE ? 



> 



END OF USING STORAGE 



9/34 



FIG. 9 



START PROVIDING STORAGE 






.STEP 

r 


REGISTERING USER 






.STEP 

r 


QUERYING CONTRACT 
CONDITIONS 






.STEP 




BILLING 






.STEP 

r 


REPORTING USAGE HISTORY 






.STEP 


REPORTING 


ESTIMATION 






.STEP 


QUERYING CONTRACT 
CONDITIONS AGAIN 






.STEP 

r 


RECONFIGURATING 
CONTRACT CONDITIONS 






.STEP 



STOPPING USING 
STORAGE ? 



> 



10/34 



Kanai et al. p. 10 of 34 



FIG. 10 



INVOKING DATA MANAGE- 
MENT PROGRAM 






.STEP 1 




CONFIGURATION OF USERS 






. STEP 2 


AGGREGATION OF AMOUNT 
USED OF DATA 






.STEP 3 


BILLING 






.STEP 4 



^DECISION OF REPOFTJINGNyNO. 



(REPORT OR NOT) 



ESTIMATION OF AMOUNT OF 
DATA AND CHARGE 



END OF USE ? 



> 



f TERMINATING DATA 

[ MANAGEMENT PROGRAM 



11/34 



FIG. 11 



START USER 
CONFIGURATION 



NEW USER ? 



ADDING USER TO USER 
MANAGEMENT FILE 



INQUIRING OF USER DETAILED 
CONTRACT CONDITIONS 



STEP 4 



REGISTERING OR UPDATING 
DETAILED CONTRACT CONDI 
TIONS TO USER MAINTENANCE 
FILE 



END OF USER 
CONFIGURATION 



12/34 



FIG. 


12 




START AGGREGATION OF 
AMOUNT OF DATA 








CALCULATING TOTAL AMOUNT 
OF DATA OWNED BY THE 
USER BY QUERYING DATA 
ACCESS PROCESSING UNIT 






.STEP 


UPDATING HISTORY FILE 






r 




[ END OF AGGREGATION 





2 



13/34 



Kanaietal.p. 13 of 34 



FIG. 13 



START BILLING PROCESS 



K 



BILLING DATA ? 



(SPECIFIC 
CHARGE) 



NO/ 
=IC \ 





YES 







> 



FIXED CHARGE ? 



/amount used^ \_no 
x amount contracted 2/ 



YES / CONTRACT BASED 
\ ON ESTIMATION ? 



BILLING ACCORDING 
TO CONTRACT 



4 


NO 

r ^STEP 


BILLING ACCORDING 
TO USAGE OF DATA 



END OF BILLING PROCESS 



KanaietaJ. p. 14 of 34 



14/34 



FIG. 14 



START DECISION OF REPORTING 



REPORT REQUESTED ? 



<_ 



> 



AMOUNT USED> 
AMOUNT CONTRACTED ? 



AMOUNT USED> 
AMOUNT CONFIGURED ? 



ACTUAL CHARGE > "^O 
CHARGE CONFIGURED ? S~ 



NO 




DATE OF REGULAR REPORT ' 


NO 


.STEP 6 



,STEP 5 
YES 



NO REPORT 
(REPORT FLAG OFF) 



^1 



REPORT 
(REPORT FLAG ON) 



END OF REPORT DECISION 



Kanai et al. p. 15 of 34 



15/34 



FIG. 15 



( START ESTIMATION OF DATA 
{ AMOUNT AND BILLING CHARGE 






.STEP 


CREATING MAXIMUM (OR AVERAGE) 
LIST FOR A GIVEN PERIOD AT 
REGULAR INTERVALS 




.STEP 


CREATING FIRST ORDER 
APPROXIMATION 




/STEP 3 



FIXED CHARGE ? 



> 



NO (SPECIFIC CHARGE) 



CALCULATION OF ESTIMATED 
AMOUNT IN A GIVEN PERIOD 


CALCULATION OF ESTIMATED 
CHARGE IN A GIVEN PERIOD 




.STEP 


5 


.STEP 


CALCULATION OF ESTIMATED 
DATE OF CONFIGURED AMOUNT 
OF DATA 


CALCULATION OF ESTIMATED 
DATE OF CONFIGURED AMOUNT 
OF CHARGE 



.STEP 8 



UPDATING ESTIMATION FILE 







END OF ESTIMATION 



16/34 



Kanai et al. p. 16 of 34 



FIG. 16 



^ENU 1 j ( MENU 2 j ( MENU 3 j [ MENU 4 ] 



USER REGISTRATION 
2601 



USER NAME 



BILLING METHOD 



2606 



AMOUNT CONTRACTED 



AMOUNT TO BE REPORTED 



2604 



^ FIXED j 



2607 
db 



[ 300GB ] 



2610 



[ 200GB j 



2613 



OPTION FOR EXCESS AMOUNT ( able" ) 



2616 



TERMINATE CONFIGURATION ? 



2608 

-4— 



2617 



17/34 



FIG. 17 



100 



I AMOUNT 
OF DATA 





USAGE HISTORY 

ESTIMATED USAGE 































































CONTRACTED 
, AMOUNT 
OF DATA SET 
POINT 



MONTH u\ST THIS NEXT MONTH 

BEFORE MONTH MONTH MONTH 

LAST 



DATA USAGE HISTORY AND ESTIMATION OF NEXT MONT 
^v 1001 1002 



WE RECOMMEND UPDATE OF 
CONTRACT 



RECOMMENDED 
CAPACITY : 400GB 



1 004 1 005 



( Yes j ( No ] 



UPDATE CONTRACT ? 



18/34 



Kanaietal.p. 18 of 34 



FIG. 18 




CONFIGURED 
CHARGE 
SET POINT 



MONTH LAST THIS NEXT 
BEFORE MONTH MONTH MONTH 
LAST ^ 

ESTIMATED DATE : 20TH 
CHARGE HISTORY AND ESTIMATED CHARGE 

y ^1011 1 °; 2 



WE RECOMMEND UPDATE OF 
CONTRACT 



RECOMMENDED 
CHARGE : $400 



1004 



1005 



UPDATE CONTRACT ? 



[ Yes ] [ No ] 



Kanaiet al. p. 19 of 34 

19/34 



FIG. 19 



3 : SITE OF STORAGE USER 




73: 72: 

TAPE DRIVE DISK SUBSYSTEMS (RAID) 



20/34 



FIG. 20 



FOST l/F 0 



FOST l/F 1 



71 : DISK SUBSYSTEM (NAS) 



HOST l/F CONTROLLER 



6 : DATA MANAGEMENT SYSTEM 



8 : USER MANAGEMENT UNIT 



81 : USER CON- 86 : USER MANAGEMENT 
FIGURATION UNIT FILE 



84 : CHARGE 82 : AGGREGATION 
UNIT UNIT 



87 : HISTORY DATA FILE 



85 : NOTIFICA- 83 : ESTIMATION 
TION UNIT UNIT 



88 : ESTIMATION FILE 



9 : DATA ACCESS PROCESSING UNIT 



92 : ACCESS 
MONITOR UNIT 



93 : DATA ACCESS FILE 



94 : FILE SYSTEM 



DISK l/F CONTROLLER 










•> DISK l/F 












DRIVES 



21/34 



FIG. 21 



54 : SERVER 



6 : DATA MANAGEMENT SYSTEM 



8 : USER MANAGEMENT UNIT 



81 : USER CON- 86 : USER MANAGEMENT 
FIGURATION UNIT FILE 



84 : CHARGE 82 : AGGREGATION 
UNIT UNIT 



87 : HISTORY DATA FILE 



85 : NOTIFICA- 83 : ESTIMATION 
TION UNIT UNIT 



88 : ESTIMATION FILE 



I I 




55 : 


SAN 


FOST l/F 0 


FOST l/F 1 


72 : DISK SUBSYSTEM (RAID) 



HOST l/F CONTROLLER 



9 : DATA ACCESS PROCESSING UNIT 



92 : ACCESS 
MONITOR UNIT 



93 : DATA ACCESS FILE 



95 : LOGICAL VOLUME MANAGEMENT SYSTEM 



DISK l/F CONTROLLER 










> DISK l/F 












Kanaietal. p. 22 of 34 



22/34 



FIG. 22 




V 

TIME 



CHARGE 
PERIOD 1 



CHARGE 
PERIOD 2 




1 MAKING CONTRACT OF 
USAGE 


2 


NEGOTIATING CONTRACT 
CONDITIONS 


3 


CONFIGURING CONTRACT 
CONDITIONS 


4 


DATA ACCESS 


5 


BILLING NOTIFICATION 


6 


PAYMENT 


7 


REPORTING HISTORY OF 
CHANGE OF DATA AMOUNT 


8 REPORTING ESTIMATED 
AMOUNT OF DATA 


9 


PROPOSING REDUCTION 
OF DATA 


10 


CONFIGURING DATA TO BE 
DELETED 


11 


RECONFIGURING 
CONTRACT CONDITIONS 


12 


TRANSFERRING DATA TO 
BE DELETED 





23/34 



FIG. 23 



8 : USER MANAGEMENT UNIT 





81 : USER CON- 
FIGURATION UNIT 


86 : USER MANAGEMENT 
FILE 


84 : CHARGE 
UNIT 


82 : AGGREGATION 
UNIT 


87 : HISTORY DATA FILE 


85 : NOTIFICA- 
TION UNIT 


83 : ESTIMATION 
UNIT 


88 : ESTIMATION FILE 



810 : DATA REDUCTION 




812 : DATA REDUCTION 


PROPOSITION UNIT 




PROPOSITION FILE 



81 1 : DATA REDUCTION 
UNIT 



Kanai et al. p. 24 of 34 

24/34 



FIG. 24 



812: DATA REDUCTION PROPOSITION FILE 



CHECK 
NUMBER 


USER 
IDEN- 
TIFIER 


STOR- 
AGE 
AREA 


NAME 

OF 

DATA 


AMOUNT 

OF 

DATA 


ACCESS 
FRE- 
QUENCY 


NON- 
DELETION 
FLAG 


DELETION 
PRO- 
POSITION 
FLAG 


SUM OF 
REDUC- 
TION 


1 


A 


1 


1 


300GB 


10 

TIMES 


NON- 
DELETION 


NON- 
DELETION 


0GB 


2 


A 


1 


2 


100GB 


20 

TIMES 


DELETION 


DELETION 


100GB 


3 


A 


1 


3 


200GB 


50 

TIMES 


DELETION 


DELETION 


300GB 


4 


A 


2 


4 


200GB 


100 
TIMES 


DELETION 


NON- 
DELETION 


300GB 





















25/34 



Kaaai et al. p. 25 of 34 



FIG. 25 



START PROPOSITION OF 
DATA REDUCTION 



NEW USER ? 



> 



^1 



CREATING REDUCTION 
PROPOSITION FILE 



UPDATING REDUCTION 
PROPOSITION FILE 



^1 



SORTING DATA BY THE ACCESS FREQUENCY, RE 
ASSIGNING CHECK NUMBERS FROM 1 AND SETTING 
CHECK COUNTER TO 1 



STEP 9 



INCREMENTING 
CHECK COUNTER 



DATA TO BE DELETED ? 



^1 



SETTING DESTRUCTION PRO- 
POSITION FLAG AND CAL- 
CULATING AMOUNT FREED 



/ESTIMATED AMOUNT - 
< DELETED AMOUNT > 
\ CONTRACTED AMOUNT ?/ 



^1 



CHECK DONE FOR 
\ ALL DATA ? 



> 



END OF DATA REDUCTION 
PROPOSITION 



26/34 



Kanai et al. p. 26 of 34 



FIG. 26 



START DATA REDUCTION 



^1 



SETTING CHECK COUNTER 
TO 1 



< 



INCREMENTING 
CHECK COUNTER 



DELETION 


ALLOWED ? 




YES 






DATA TO BE 


BACKED UP ? 


9 









STEP 3 

NO 



> 



BACKING UP DATA TO A 
TARGET MEDIUM 



DATA TO BE \ NO 

TRANSFERRED ? 



^1 



INSTRUCTION TRANSFER 



DATA DELETION 



.STEP 

j t cL 

NO X CHECK DONE FOR \ 
\ ALL DATA ? / 



END OF DATA REDUCTION 



27/34 



Kanai et al. p. 27 of 34 



FIG. 27 



340 : DATA REDUCTION PROPOSITION DISPLAY 



0 



CLICK BUTTON TO SELECT ITEM TO 
BE DELETED 



341 : PROPOSITION LIST 



SELECT A BACKUP MEDIUM (TAPE OR CD-R) 
342 : DELETION CONFIGURATION 



CHECK 
NUM- 
BER 


STOR- 
AGE 
AREA 


NAME 

OF 
DATA 


NON- 
DELE- 
TION 
OBJECT 


DELE- 
TION 
PRO- 
POSED 


SUM 
AFTER 
DELE- 
TION 


SET 
DELE- 
TION 


NON- 
DELE- 
TION 
OBJECT 


BACK- 
UP 


BACK- 
UP ME- 
DIUM 


TRANS- 
FER DATA 
TO BE 
DELETED 


1 


1 


1 


NON- 
DELE- 
TION 




0GB 


0 


I 


0 




0 


2 


1 


2 


DELE- 
TION 


PRO- 
POSI- 
TION 


100GB 


I 


0 


0 




0 


3 


1 


3 


DELE- 
TION 


PRO- 
POSI- 
TION 


200GB 


I 


D 


1 


TAPE 


1 


4 


2 


4 


DELE- 
TION 




200GB 


□ 


I 


0 




0 

























/ACTUAL AMOUNT OF DATA 

USED =600GB 

ESTIMATED AMOUNT IN A 

MONTH =750GB 

PRESENTLY CONTRACTED 
AMOUNT =700GB 

PROPOSED AMOUNT OF 

TA =800GB 



^1 



\DA" 



SUM OF DATA TO BE DELETED 
=200GB 



ENTER DESIRED AMOUNT 
OF DATA 



> 



346 



28/34 



Kanai et al. p- 



FIG. 28 



270 : MANAGEMENT SERVER DISPLAY 



AMOUNT 
OF DATA 



- HISTORY OF USAGE 
ESTIMATION OF USAGE 



,272 



AMOUNT 
OF DATA 
POSSESSED 




MONTH LAST THIS NEXT 
BEFORE MONTH MONTH MONTH 



MONTH 

IE MONTH MONTH MONTH 

LAST 

HISTORY OF DATA USAGE AND ESTIMATION IN SSP SITE 



MANAGEMENT 
SERVER 




51 : MANAGEMENT SERVER 
I 511 : STORAGE SYSTEM MANAGEMENT UNIT I 



512: STORAGE SYSTEM MANAGEMENT FILE 



275: NETWORK 



71 : DISK SUBSYSTEM 
(NAS) 



8: USER MANAGE- 
MENT UNIT 



: DISK SUBSYSTEM 
(RAID) 



8: USER MANAGE- 
MENT UNIT 



54 : SERVER 



8 : USER MANAGE- 
MENT UNIT 



29/34 



Kanaietal. p. 29 of 34 



FIG. 29 



START STORAGE 
MANAGEMENT 



QUERYING HISTORY AND ESTIMATION OF 
AMOUNT OF DATA TO USER MANAGER IN 
EVERY STORAGE SYSTEMS 



^1 



AGGREGATING HISTORY AND ESTIMATION 
IN STORAGE SYSTEMS 



STEP 3 



CALCULATING ESTIMATED AMOUNT OF 
DATA IN A MONTH AND THE DATE THAT 
THE ESTIMATED AMOUNT EXCEEDS THE 
LEASED CAPACITY 



DISPLAYING HISTORY AND ESTIMATION 
ON THE DISPLAY OF CONTROL SERVER ; 
DISPLAYING ESTIMATED AMOUNT OF 
DATA IN A MONTH AND THE DATE THAT 
THE ESTIMATED AMOUNT EXCEEDS THE 
LEASED CAPACITY 



< 



ESTIMATED AMOUNT IN A X NO 
MONTH > LEASED CAPACITY / 



NOTIFYING ADMINISTRATOR 



END OF STORAGE 
MANAGEMENT 



30/34 



Kanaietal.p. 30 of 34 



FIG. 30 



STORAGE 
USER 



STORAGE 
SERVICE 
PROVIDER 



CONFIGURING 

CONTRACT 

CONDITIONS 



DATA 
ACCESS 



REGULAR AGGREGATION 
BILLING 

REPORTING HISTORY 
OF AMOUNT OF DATA 

REPORTING ESTIMATION 
OF AMOUNT OF DATA 



REGULAR AGGREGATION 
BILLING 



31/34 



Kanaietal.p.31 of 34 



FIG. 31 



STORAGE 
USER 



STORAGE 
SERVICE 
PROVIDER 



SET AMOUNT 
TO BE 

CHARGE CONTRACTED 
PERIOD 1 



RECONFIGURING 
AMOUNT OF DATA 
CONTRACTED 



RECONFIGURING 
AMOUNT OF DATA ■ 
CONTRACTED 



CONFIGURING 
BILLING CHARGE 



REGULAR AGGREGATION 



BILLING 

REPORTING HISTORY OF AMOUNT 
OF DATA 

REPORTING ESTIMATION OF AMOUNT 
OF DATA (CONTRACTED AMOUNT > 
ESTIMATED AMOUNT ) 

PROPOSING DECREASE OF 
CONTRACTED AMOUNT 

RECONFIGURING BILLING CHARGE 



REGULAR AGGREGATION 



BILLING 

REPORTING HISTORY OF AMOUNT 
OF DATA 

REPORTING ESTIMATION OF AMOUNT 
OF DATA (CONTRACTED AMOUNT < 
ESTIMATED AMOUNT ) 



RECONFIGURING BILLING CHARGE 



32/34 



Kanaietal.p.32of34 



FIG. 32 



STORAGE 
USER 



STORAGE 
SERVICE 
PROVIDER 



CHARGE 
PERIOD 3 



REGULAR AGGREGATION 
BILLING 

REPORTING HISTORY OF AMOUNT 
OF DATA 

REPORTING ESTIMATION OF AMOUNT 
OF DATA (CONTRACTED AMOUNT < 
ESTIMATED AMOUNT ) 



RECONFIGURING BILLING CHARGE 



CONTRACTED AMOUNT < 
ACTUAL AMOUNT USED 



REGULAR AGGREGATION 
BILLING 

REPORTING HISTORY OF AMOUNT 
OF DATA 

REPORTING ESTIMATION OF AMOUNT 
OF DATA (CONTRACTED AMOUNT < 
ESTIMATED AMOUNT ) 



CONTRACTED AMOUNT < 
ACTUAL AMOUNT USED 



REGULAR AGGREGATION 
BILLING EXTRA CHARGES 



33/34 



Kanai et al. p. 33 of 



FIG. 33 



STORAGE 
USER 



SETTING 
CHARGE 
NOTIFICATION 
CHARGE CONDITION 
PERIOD 1 DATA 

ACCESS f 



STORAGE 
SERVICE 
PROVIDER 



CHARGE REACHES TO PRESET 
CONDITION 

REPORTING CHARGE ATTAINED 
TO PRESET CONDITION 
REPORTING HISTORY OF AMOUNT 
OF DATA 

PROPOSING REDUCTION OF AMOUNT 
OF DATA 



CHARGE 

PERIOD 2 SETTING 
CHARGE 
NOTIFICATION 
CONDITION 



REGULAR AGGREGATION 
BILLING 



REPORTING ESTIMATED DATE OF 
CHARGE CONDITION 



34/34 



Kanai et al. p. 34 of 34 



FIG. 34 



PRIOR ART 




MONTH u^st THIS NEXT 
BEFORE MONTH MONTH MONTH 
LAST 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent Application of 
K AN A I et al. 

Application Number: To be assigned 

Filed: Concurrently herewith 

For : A Service Method of a Rental Storage 
And a Rental Storage System 

Honorable Assistant Commissioner 

for Patents 
Washington, D.C. 20231 



REQUEST FOR PRIORITY 
UNDER 35 U.S.C.§119 
AND THE INTERNATIONAL CONVENTION 

Sir: 

In the matter of the above-captioned application for a United States patent, notice is 
hereby given that the Applicant claims the priority date of April 16, 2001, the filing date of the 
corresponding Japanese patent application 2001-1 16435. 



The certified copy of corresponding Japanese patent application 2001-116435 is 
submitted herewith. Acknowledgment of receipt of the certified copy is respectfully requested 
in due course. 




REED SMITH HAZEL & THOMAS LLP Eegistra ila kT&^c; 2 

3110 Fairview Park Drive 
Suite 1400 

Falls Church, Virginia 22042 
(703) 641-4200 
August 2, 2001 



PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of 
following application as filed with this office. 



Date of Application : April 16, 2001 

Application Number : Patent Application No. 2001-116435 
Applicant (s) : Hitachi, Ltd. 



Dated this 28th day of June, 2001 



Kouzou OIKAWA 
Commissioner, 
Patent Office 



Certificate No. 2001-3061063 



